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(54) COMMUNICATION SYSTEM AND ITS PATH SELECTION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow each 
communication station to quickly select an optimum path 
in response to a state change of a network by reducing 
a control traffic for a type of service(TOS) routing. 
SOLUTION: Each of communication stations 101 
interconnected in a data communication network ranks 
communication quality detected depending on the state 
of its own communication station 101 changing timewise 
and on the state of link 102 with an adjacent 
communication station 101, informs link state notice 
information to each communication station 101 for every 
change in the ranking of the communication quality of its 
own communication station 101 to allow each 
communication station 101 to change contents of its 
path selection table. Furthermore, each communication 
station 101 limits a notice range of link state notice 
information attended with a change in the ranking 
depending on a degree of the ranking change and limits 
the notice range when the rank change is small so as to 
suppress useless control packets from being increased. 
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(57) mm] 

»jb 1 0 1 tt, ftmrnzmt-tz s ««« i o 1 <z>#cfs 

£«««fSm 0 l fc*>IH0>jj 1 0 2«ffitia 

v\ iam«i 0 1 fc*5tt<5»« D B pS<D7>^e(os 

O :«fi»i01 

»- : V 102 

STN__* : afiJ^T K l/X 103 - * 
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[it** i ] T-tmimft^m&vmmm&mmft 

* tifcSKaRx- C fc J: <9 Su5feaft 

L-c-ttu-^ttWfty >*:R«a*nft#fc 9 >?wmm& 

HfiEaftJiWu 

ftiB»i-*{ki-5aaftaottiB^i»»ii«JB^^y > 

iuEilff D B a f£0 7 > ^ tc/S ituE y v * #ffia*nti?« 
©iitofiH*a*J-rSfSiJ«i»«ii*p|5H«»J#SI;tS:ft 

aft ^©rtSSrJWf S*5 J: 5 1- L 
fc fc £ fc + 5 aft r A OSES »ft#5to 

lit** 2] 7^^ft*t#a«:, BftEttajsftfcaft 

ttrt^aftfiftSrRI-O^v^ fc LX7>?tttfZ>Z.k 
1-611 ** l E*fr7>a«^;*^ 

[If** 3] fHfllfttRatafilBttffi^iklt, ffit?>a 

ft»i»±t?a*^/iaftsft«r«.*"r6a*ffisraft 

* icf^o l TB»a«s^iS« -r #a fc , 30 
*ftLfca«^-^t©j»iB*ft«*s»«a«JBfctjiii 
i-5^B3dSft^»ca-rs*T\ a* pr«aft«^«^ 

•t6cfc?tC^e£ffi£jE£TLT »«aft ® aft-r ^ ¥ J£ 
fc*>e>«*S*L5r fc*r«f«fc-t-5»#qii*fctt2|E 

[it** 4] r-^aftisrtjcisft^aftwsrttaw 
*fctt»swictti:(c»jKLT^5aft^^7 t Atci3v> 

56ftafts^T Kt/^fc, tt5£ftaft»*-c(Dfta*a ^ 
ft»»^a«D B pKfcR*ii*aftftKofi^fc/jisi»» 
-rz>mtm^x-<DV t^n^H^ ht(,xw&^Mz. 

wwttjcjEfbi-saaftJBottiii:, is@aft^fcH& • 

«»ffl#»fc, 

mrtaaftppS^tts^s^Hj t fc aft &m*yy?ttrt 
mm 7 > * tttt j: o r 7 > ^ ft # £ > * a* 
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^Ufe±^tt7^^^SEfcrt«*:*i-^IS«f«a:fflia« 

^ica^pi-sa^sfc, 

WEttaftW^bftft Lfc»E«{kft«lcftoT«rEtt 

fc, 

5feaft^T Ki^^fcaJEa«fi««)E«rt*S:#BBL"C 

«rE*ss*aftftKofi^ t * -s rsh-s a«» * x<o 
y y mn&fkk z&m-tz ztz® 

[fff**5] 7^^#Jt¥»tt, S^Lfc<I£fcSa 

ft p p pK^®*or4fiT'5>f j aftp p p«^fi^Pi 
mm fc^ £ n s am p p p « £ ^ - 07 > ^ -e«-t-*Mi 

[it**6] a*n#att, Miit^i^^tufg 
»±^a*i-5^ofitto*sa«ii*«ra^"r<5jg*^ 
* x - * £ aft x - 9 izft an l x 5 aft n 

L> Rafix-^SrSftLfeftSaft^-CttirEjSSJS 
»^-^^»»a«»^+*-t-5f2«<o4v^ fc ^r^i- 
•Tttt>»9»Ea*H*^-^*«'>r6J:5l-K« 

u ttHWufcaftJBft^-^frw-Lfcaft^-^tBi 

SEaft «^«ft -f6 r fc Sr«p« fc ** 4 E^^a 

[sn^Mi&Rn] 

[0 0 0 1 ] 

z.mwtztitcmtm\z&\,*x, mm*m, *^-7y 
k %w mm<DV-¥x&mzmtxmmtemmm®z 
mfcLxmm*fi?mt5i/x7j±RTiz(D&&mRtt 

[0002] 

aft+y ^fwsa^ ^w^lan^mu 
trt^c *a«ifcjMfcSixfcLAN«siB-e(o 

[0 0 0 3] iff^T'tt, aft^-^o^/^^^x 
-f rfcfc#oTa— if 1 1 < ii/y y ^-^3 >t>*hm 

[0 0 04] ^(DloirLt, TOS (Type of 
Service) /U- r > ^ fc Pffftlfi , ±^Lfc 

r*a4aft»KSra«i-s*Jsfeds*of>ixTv^^, t 
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10 0 0 5] rcxrfi, RW<0«i|Mfc©fcafc, 

JSttSafiH 0 lit, *5£L< (iATM 

(Asynchronous Transfer Mode) ^ ^ & £ ^ ^ v' a 

5&^£J£LT^6 0 &afi m 1 0 1 ictt 

r Ku*#tt*sft-c*5»K «ar shafts i o in 
coy i o 2jct«B'J^ss«i*ixT^s. K 
SM^yy^ i o 2&p&y ^twittt 
5o y i o 2\*mm$}ft}) ^^t^ottsiw^ 

[ooo6] #iifi«i o i ic*3Jt5aKa«*jsfett, 
ttS^TjteafiJafcHsic^-f j:?*^-* (np/n 

^40UTOS 4 0 2 ^(C/^CTP^y 4 0 3<O 
[0 0 0 7] TOS/Kf^f >y%'<7 0±X*<DmiV>m 

■5o ^nst #aiim o Ku -^ja»s^affp n p 

W-BB;b5tim£1jfcffiL"C, *0>SEffc«:ttaflrm 0 l 
Uia*n*t S C t J; o Tfi&afi « 1 0 1 (DB.mmtK'r- 30 
:^4 0 0£M£rLT^<&^#£>6 0 ^oT, #a« 
^ioi *fci**y l.o 2<D^u^mt-t^m^ 

[0 0 0 8] flfljitf , H 1 K*5^T, aff^A (101 
-A) #afiJ3H (l o 1 - H) l:8^Pfll/>i:ft5 

i»jajc*5^r, JtaamftRttflffAA (101 - a) 
*^a«^c (ioi -o , a«SE (i o i - e) 

«r&*LTa«/^H (10 1-H) |:l5!Kt'fcofc 40 
ti~&o L^L, *y M7-^CDA«r*a*sge 

^traffic (loi-c) tafia e (101- 

E) Boyy^CE (10 2-CE) OiiKttmtfiittl 

3HM-*fc«>, o*9ft»a^-y/u4 OOSrSBJEi" 
Sfcfc, !J 1 0 2<&gE<t£fcfcfclLfcafi»E (10 
l-E) ttttR*ft«r(fta«»l 0 lKa*Plt-5o 

xfc««&sff Lfc#afim o m-toiMifck 
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^M-T^o ztb\zl*). «itf, li^c (ioi- 
c) , aff^E doi-E) tBAtdHSR^ii 

ftJBB (1 0 1 -B) , HflE (1 0 l-E) 

[0009] z<D£?icmmcmt-fzmm&mcfcc 
xm&mvizrrob. mit^u^^mmm^itmrn 

*m&'rz>ti#><nU®'< J ry h 1 o i 

[00 10] TOS/^f^^^9l'C^2, ffi 

3<oBas*n, M7-^o«ft;icj£i:r«-afiai 

f^>^D h=i/U, *t>*>^ R I P (Routing Info 
rmation Protocol) (Cft^ ^ftSdistance-vectoHlT 
/U^yXAlCiS^P ha^i:, OSPF (Operations 
hortest Path First) (CftSS4x51ink-stateST/U^ 

[0 0 1 1 ] ft-f, distance-vector^T/U^y X-MC 
OMil 9i^t^Ilf^E-E (x>K-xyK) 

[0012] :©h, v^ws^-^yus o o 
$£gy >-^©affp p pg^s : S't>5fc^(7)x-^>T 

*>0, igHfl^)7 K^50UTOS 5 0 2 ^ 
X h 5 0 3frMfc-3tfbtlX\,^Z> 0 ~ ^T^?^* h<b 

«Ki*iB^«ow©a«aKfr^*ftLfc«^fc 

£ D i||t^E-E37 h1Sax-^U6 0 0 

fi> Sa«»^?>^Sa*afiS*T^3i> K-at^ 

^601i:TOS 6 0 2^^F 6 0 4^»(S^ttb 

[0013] *r/^'yxi.i:f^^^iii^i 

0 1 t?«K«««:Sf»i-Sfe«)Oftf|»^^y htlT 
tt, HI 8 tc^-f y y ^ ftlife/^ 7h 7 0 0 h 

M2 0(C^-t-E-ES^tt#a^^°^y h 8 0 Q&k 

* h Sr»S!a«SraT— ^«ss-ea*p 5 1z*><n 
'<*ryvxfoz> 0 ^afi^ioiT'fi, iiyy^^n 

E-EfilKi»*afei^^3/ h 8 0 on, ^iSSSS^^M 

(«»a«x-^/u4 0 oogHe) avftigB©3 7 

18 0 3, TOS804, h 8 0 6^^^ t j- 
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[0014] aBa«x-^4 o o(D^Rximmm 

0 i frbmmtstizmmv ^tytmmto^v b i o o 

• »&y ^^tt«ftift^ofciSa^ b&mtLtzm£ 

-EftBfl|«ii*p^^5/ h 8 0 0«rg«LT**K»dS 

[0 0 15] iill/:f-^/U5 0 0, 6 0 0I(;W 
^^ 7 0 0, 8 0 0^1/^, »rt<&afi^l0 1 

©a{B6K#*affc£*u «K»«7 t -^/w4 o o#£ 

20^^ h^ae^Lfc»^^#a«^ i o i (ommmtR 

[0016] #am m lout B»fflfsjsw-c* y 

1 o 2<omigtmmkm&!) >?<Dnx ^Efto^* 
tclfflgy ^ftteafcu**-/ h 7 o 0££»lt^s o 

B^y y?&Mm%is<try b 7 0 0£§{f Lfciiff/^ 1 

oim a*s*ifcaeftflM»^bRai-5»»y>^ 

1 0 2^biSfSi-5^a{tSE-E=i^ Mi#x-7> 
6 0 O^y h y £^gf-f £ c 3^ hwJEgrT/u^y X 

ntf*y i o 2<Dm*> m<Dm$f#mifbti?> 0 ±m 

{f^E-E^* f>^x-^Vu6 0 0 (D^m^t f) §jg 

»*y >*&&t>vitm&) @L&m 

^f-^4 0 0$rIlrL, »»a«»£E-E£&« 

«a*q/<*- > k 8 o o \c x *) ^jEit mzmft-tZo mm 

fi, a§6a«r— ^/U4 o 0<o3El5«fT*?*i/^5, E- 

Esssflj«a*p^'^y hs o o^«tsa*p*:fT5o *n 
a^»^ttaft©^*tt4v\ 

[0 0 17] E-ESHHS*a*P^^y h8 0 0iC<fc o 
a*n££ttfc»ftaffJai 0 1 fl, §{f LfcSaTjtaff 

+ ^E-EfiB«f«a*P^-5ry F 8 0 0<nmt5tXhZ> 

mmm\tm\cmfc-tz>^> v v a>e>, sams 

1 0 1 ^?>5Sitafa^ 1 0 1 £-e<P=i;* h&fUfu £ 
a«»E-E=i^ Ht«T — Z//^ 0 0(7)f6$fcaffiS 1 
0 1 b })<D=iX b^m^LtzX 0 t£T>V 

[0 0 18] £iifi^E-E^* Hi#x-X/U6 0 0 
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h***ft tfc»-&icw:, B^y >^*t^a*p^^ h 7 

0 0££{f Lfclt^tKiaio&aSrffi. rttbto^KB 
E-Efi&Wfta&'^y V 8 o 0#ii*a£ti5£ 
= * h&SfHIU *»«»o=t;* haEH^fcixtfE 
-Eg»fl»«a*n^y H 8 0 0 £&{f, i:^5^-e# 
MSi o l -eH^igLfTtott, ^f^tcy 1020 

«JB^3C{k:^a*PS*tTV^< 0 ^LT, ^a§&3§<D^ 
IE, *iiSS§c7)^^ Kco^^^g- fcfc^afSSl 0 l 

[0 0 19] CcOctpIC, distance-vectorS!(0/U— r- 
j^y-fxi hn/UTii, #aft«l 0 HC*3V^T, il^P 

ftaffS 1 0 1 ^XO)^^ K-^> K©3^ h^rfff L 
T, *<0ft«£|S!|&afiJSl 0 1 (C^LTV>< fc&>, * 

*i*ifv\, «ot, fo^y >^ i o 2co^^ h^sae^bu 
tztLxt, %<nmmtfm&'fz>£:x<Dmmmi o 1 k 

[0 0 2 0] link-state^T/U^y XA(COVNT 

Til, #iiff « lOittie l:^tg8IRf-^;i/4 
0 0, 1 7 i:^tlf« y ^^»«f-^ 5 o o ©ft 
\^ i 9 c^t^ 7 f y-^Mtf if-^ 9 0 0^ 

[0 0 2 1 ] «Sy^^*«T-y/U5 0 0ft distan 
ce-vector^CT^n h ^yU ^ |^ C < y yn02W 
a«D B DKS:ffai-S^:«)^'r-^/u-C*>f9, ^gii^fS 
10 1O7K^5 0 1iTOS 5 0 2ia^h5 0 3 

[0 0 2 2] *yh7-^*rit*8f-^9 0 0li, 

ftic^iiff^i o i mom&y^? 1 o 2^ws-r^fc 

46(Of-//K*fe 0 , B«+ ^ 2 oOiiff ff 101O7 
KU^ (9 0 1, 9 0 2) ^TOS 9 0 3 ^^h90 

4ds#js^ite>*i*o*5o :wf^9oon ^a 

ffS^iiT'fo«9. rttiCj:*9#aff^l 0 1«^5/ h !7 

[0 0 2 3] #afS« 1 0 If*, -<Dt--7;\s$ 00^ 
40 b7-?±fc<Dffil&k&}) 1 0 2(D^xh* 

B«-C#5©t», wixb<oflMBtrffl^rttit«)*l*afB 
S10UTO SfCI^Cfc^^ hSrDijkstra^r/U^y 

[0 0 2 4] Sfc, *T/U^y XAfCff^5#aff f 1 
8iOTtigy ^^ttfllii^^ 0 ^^ h 7 0 0 ^il2[: 

^■ry ^^«iia*p^^y h i 2 o oas*>* 0 

[0025] K^y h 7 0 0(4, di 

50 stance-vector^^^P b /l> kmc < m& l J 1 0 
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2(d=*x bzm&mmmi o 1 w-e- £jB»ir*a*ni-s 

* 1 0 2 (Da* H£J$tHU Mc:SMfc«>*>ofc»£ 

[O 0 2 6].yy^ttii^yM20Oit y> 
no2 (7)#t^^{b^^tti tfcafli » i o i tmk y > 

?W:mmto'<lry b 7 o 0 JioTaJart-SJWKMJB 

1 0 1 £l»^fcffi[»£ii{f 1 0 1 Jc^^«ti«ftSrii y<? 

afc^** b 7 o o^y ^^tt«a*i/^y m 2 o o 

[0 0 2 7] ^(Dx^y h 1 2 0 0 Sr^iiftS 1 0 1 £ 

^WjsWIMRt 1 — 7^9 o o frWfrLfciv^s; hr-fctt 
ft Lfcafuai o ltt, /^/itty:/^^ m>£?5 

[0 0 2 8] :^f)Of-y/U5 0 0, 9 0 0^«ai ^ 
^yKOO, 1 2 0 ofcj: ^ jBrt^affWi 0 1 

Sr^ti5 0 *T/u^yXA±r% $)^y>M0 

2^)^ M^bLfc^ic&iimm 0 1 0>ft&38ft 

[0029] #aft jb 1 0 1 ft, p&aft a 1 0 1 par* 

£fiq*B£BMRy ^M02(O^^ h^E«^)^«)*c:» 
&y >?$kmm&'<'ry b 7 0 0 Sr£tfeLr^5 0 PJg 
y ^ttBafc'^s' h 7 0 0 SrgltfcaftJBl 0 l r 40 

0 oic j: «9 w«r Ku^r»»a«® 1 0 1 K&frrs 
t*jc, iss-ra y >^ 1 0 2^>>; bv-tm&inm 

^-7/1-9 0 0£M£rf5o ^s/M7-^»S»«f- 
0 0#M«$ft5£:#*6ftaff JBi OUTOS 

^w+fta^ h*'>©*aiaflrtt»«rwtniL, aaa 
ffipwrnK-t^mmv 1 o 2[ifejE#&ftf;mss 

h 1 2 0 OSr£ttfcR»a«Si 0 a*n£4xfci* 
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m^-y^9 0 0 1 ^it» u isv^&ttfttf/^-xL 

Ttf:!Jv^«lI^>r7 M 2 0 0 £¥8ttU 

fii-rsfc^tta+sy 1 o 2^7 M7-^« 

^-^>4 0 0 t>35Sf1-a 0 

[0030] :nb©¥ioi^ yv^wttt^^) 

ic#v>y y^«ia&/^s, h 1 2 oo^iSiSWS 
Jw#a«»l 0 ir«fcDig*4x, »rt«r**^bd5a*P 
£*ir^< 0 £<D»-g\ fiji£tDdistance-vectorM<£>T 

/b=ry x^^itor, #msio it*tt/^y h*s 
ftLr^e>s&fti-s*r-jc:=i^ hosn-W, 

[0031] La»Ltt#fc, yy^io2o«« 
Lfcaft ^ 1 0 1 iz±mm m 1 0 1 ogteas^- 

7>4 0 OASSSr^ttS^B^fevM^tBB^'b-f^aft 

1101 l^lt5W^:H^, distance-vec 

tors^r/u^y fcjfc^r y >^tt«6i»a^a*itt 

Btt**<fc»K toe*, *J»^s/ hCJ:6h7t 
y * < ft 5 £ ^ 3 M 3 ©IHIB#£ Dr < h 0 

[0 0 3 2] 

\z.mtt Z> & , :*il:*MSt5 fc ft 1-^*^ T O S /u- 

x^^^rii, #a«JB*s, -^^s^±isa{fn p p® 

^Bi^5«*Srttia Lrt^fkSrteaff Hi-a*oi-s 
C t {c J: o rfl&afS »©«*»«x-^*:JE«fi-6 J; 
5^LTV^fc«5>, #a«JB*fctt#y ^^<o*HB#* 

{b-t*6S^togE{k««*a*pi-6fe«>o/^5/ h^M 

[0 0 3 3] »TOS^-f^^o hzi 

lot Lr> distance-vectorSI/U— x-f V^/n 

v*ra*n£ftfc3HE««a>ib, to«, SaftS^b 
t^tf^^p^aff^^MLrn<fcft > ^^y-^ 
y h^sftwatBSft-rs^roafSiBi-ffl 

[0 0 3 4] X r 9 Lfc*igg|gS)f ^Mtr^SO u 
x#>x&W\zGmtei><Dk tr x link-state^/U- x 

^afsa(c»Lr y v^«tt««srisi«afi-r5^iitt 
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[0 0 3 5] *ftW<0%l<onfo\t, TOS/^f^y 
[0 0 3 6] *^0I2 0@WI±, TOS/^f^> 

[0 0 3 7] #36Wtf>»3toB«j|±, TOS;^f>fy 
it^^lalilS^ffi/jraft^^^AR^oftBa^S;^ 

[0 0 3 8] 

-^aff*IAK:*ftoaAA»MA«fc»ll3ncctB 
SfcSSttU ftfilE#aff Ate, $afcaftAT Ku*l£*t 

£<o. SK^afaitflL^sswafSAofiBa^x-y 
^rts^^s-frftaaffiKBSrKHi-saft^T 1 

cfcO«lttiSttSa«iS.Ka:»«i: Lt^7y^f+ttSr 

noyy^H^^t, mmmm&wtDy >*\z&zx 

afejftfflaftij^atsr^ML, aft Afe&tt saft fnt 
<oyy^mtL<omtmz s %mmm&w<Dy>?\cMfc 

Lfc«Hrt^#«El-5a«A«>«Ba»T-^a>rt* 
[0 0 3 9] ^£ l< wt, ^v^ftit^att, Me&m 

[0 0 4 0] *]»««a*n«5ffl«»J^I8:tt x file 

©aftftB±-e«*-sr«fe/ < cafSA»s:«£i-sa*fi& 
aff^^icf+apuTBttafiAi-jSWi-s^at, s 
«tfca«^-#toi»B^«3PiijMfliAic«tiiir 
a&*&sfcvHWc*-rss-c, «*^rs6aftA* s «^-r 

SJ:5^SKfl[Sr!E«ffLX»»a«AJwjS(t-f5#ai: 
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[0041] *^^^2(o^s^(i, ^-^am^ 
rt«-a*^a«A**aft*fctt»aw^*BSjc»«t 
T^safs^xrA^^r, flftfaaftAtt, ^ftaft 

AOT Kux£, »555feafSA*"eoftii*aftfiBo 
iiflfaf <b K*a*a«ftBcofi^ ^ « s 6 aft 
A* T*<7) y >- ^ t It 6 *xT IBtt * ftfc&Bil^ 

r-^ut, «FP H 1tt^3Sfc1"SSa«A^tt«li:, H£H 

a«A£»*afflAra<z>y ^^^^te^^affp^K^^ 
ffli-sa«i&«ttffl#&i:, mjieamp a p®^ffi^^« 

A> WL/-caffp p pK^7V^^ttr^y ^^fttf#«t, 99 
Uy>?mi^mz.&^Xy>zmi£frtzy>?ft®: 

itLtzm^^y>^mt\^cxm^^mm^m& 
i>tz±x*my>'?<Dmkft®*m+mkffi®zmmm m 

\zm&-rz>m%a¥Wzb. «HBteaftA3&»?>S:(tLfc«HE 

SBil^x-^/K7)Suf5lu^aff AT Ku^irgrlBaft 
p p pR<OfSi|£ft^£#$ LT H«IB*ig*aff ftttofi^ i 

*sBS!-rsa«A*T-oy >-^sra*-T5 y v^a^ 

[oo42]iiL<it y>?mi*m*, mmLtz 
mztzmm&wzmmvmmxftmL, afip^w^ifi 
tmv&i mim^ttizmm&mzm-'Vyi'tx 
^-f^mm.K y>?tttf*ftozt£%f'mttz> 0 

[0043] &iz s a*i#»Mt, %ftam acjs^ta 
fs»B±-c»*i-5^iffitt^fcsa{f AftSras-rss 
* * ^ifif- * tcftap l r -5 a<t At- 

S«U »afSr-^SrS«tfca*a(BAT*tt«HB« 
SAftT-^ASBIttaflAI-tlit-S^ilOftv^ <h *r 
^r«T*v^R9H6IEa*Aftr-^&«'>-t-5 J: 5«c 
H*rU KSERLfeSrtAftT'-^SrftLfeamx-^ 

£ mmmm m k mm -r z> z t & mm t -r % 0 

[0 0 4 4] 

[«Mfl] *«W"CI4. ii^4ft^ci:^a«p p pg^^o 

i-6«t5»-Lfct>0T-fcs 0 ajci«m, Ro*»©afli 

c^©M*iLt, **wr**i, ilffpfoyy 
^#tt ((BSkfk) ?:fTV^, ^^co«ffi^fk(Oi&^ic(ia 

[0045] **w-eii. *a«Ai-**«*S: 

#fci2\ a*W(Clink-stateS!^l^»©T— ^/UMSffT 

^^yxAarfflv^raffl-rsfc*. ^ilt^iKfiif: 
5^ <, »rt©Sft«a(7)e«fc^< 
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[0 0 4 6] HK, link-stateS!r/Udry X^^fflV^c 

»£tc*m s ra«^ # ^r > h o**d £ ^ 5 mm\^ LX 

[0 0 4 7] -ftefrh, *%mXte, hZ> V >?(D=iX 

[0 0 4 8] «*tf, *#ft*ftdSfi^ofc»^^«: % 
[0 0 4 9] 

f+HiBS:#flBUTBj|«^RWrs. lilt *%W\m 

x, £iHf^ioifi, teo^-tL<tta»(Oiifiji 
l o l fcJR^iftOT*— ^iiffidSBOfiftSJ >^ 10 2T-8 
S^tlTV^p :<7)!)y^l0 2|j; > Hx.tfATM3^ 

^^gyiao^-etSo #l«sioi 
p^y^* i o 2»*aM«y v*-m*<, 
*a«m* (vpi/vci) ic»jcs-r5»att4t>o 
xhz> 0 

[0050] mmmi o if H ii:ii7-^iti§^(; 

J&CXVl/? 10 2#£J8$tLT:fc*K 0 1 

OP&yy^ 1 0 2fctt*fc-5 yv^iaS'J^- (link* 40 
*) ;d s ftf4-$;tX-CV>6 0 y >^ 1 0 2fi»31«]ftt<DS: 
/Tltl^fc^ 1 O2rtfcm-fcL<Ji«K<0 

**«^«E+5»-&t#x.e,ixSis, 0 i 

xv ytmfrtmmmnm&ittixttj&tttfbtix 

[0 0 5 1 ] iiff m 1 0 1 \atT K (STN **) tftt 
^fc^-tr^R (TOS) (Cg^NTr'-^&liJ 50 
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[0 0 5 2] 02(1 ->^fAO# 
iift^l 0 l©«t6ifilSS:/Tt^os/^B-C*l3, HI 3 
ft, Ctib&ilffm 0 1 (DI^M^^d y 
?WXhZ> 0 gJ2|c^-r<t 51-, *ii(BSl out ^ 
>-*7*-*m l x y^Ul 2, /^y 
fiScffll 3, CPU14, ^^U5, ^-f 1 6££ 
ftiBL"C«*Sn6o ^tuf>^5^> CPU14 

te, §3l^fj(D<, iimp a p«^ma5 1 4 1 . 7>?tt 

*t« 1 4 2 , ^ftlftUgp 143, y v^*(8iiftiJSH»J 

(Sflll 4 4, *J»x^5/ hii^P^l 4 5, X-^/UjEff 
«i31»l 4 6, *>f ^6£«m 4 7, &2ft8ftm 4 8 

*:fl«itifiiisn5o *fc, i stent, &&§ii 

^H7-^«*f*f-^9 0 0, ^igg&S&iiff 

^x-yvu iooo, m&mm&feT-y^ 1 1 o o # 

[0 0 5 3 ] i4(t *«W(C«fe5iiff */X*rJ»<DT 
ffl&TF-f h<OXhZ 0 TOS/U— T 4 >-7*$:ftotz#)<D 

y y-\c£^xftt>HZ> 0 :^DM/w^y 
^{C&V^, RP (/^r^^nM/i,) 2 0 0- 
112, TOS/^r^f >i/Sr?T9±-C#a««l 0 lffl 
XV 1 0 2eD«fi D B olC££ifeLfc!>, TOStOgi: 

700^1 2|:*ty>^ft«a*P/^!y hi 20 0 
[0 0 5 4] NP YV-t-f* Fn/U) 2 0 0- 

2li, IP MyMy^oha^) fcft:*Sti6 

T'$>5o #HftO»ji-eji, NP 2 0 0-2©/^s/h 

y h 3 0 0 (Dtimtl 2 0 2 - B (Cfi, SBtf 
ft-TSfcfelc, RP/^j/ F2 0 l#*&*rt£;ft/t^6o 
#iim^l0 1^Ji, NPOTK^^s^t^ 

■So 

[0 0 5 5] AAL (ATMT^/r-^ayKt) 
2 0 0- 3(1, ATM(Dr^f-v'3 ^(Dfc«X7>BIIl 
t'fc^ ^7^2 0 3-A, hM7 20 3- CII(if 

CRc«?5S|5«fcsnr^s 0 

[0 0 5 6] ATM2 00-4I1 AAL^^^H20 
3i±^tmHtl^ 5 3/W hOB3£Sfi^^y ht-5r 
*U t;^bAAL/^y h 2 0 

4-A(c(t, iiAJQ 1 0 1 i:Mtffl(DVP I /vc 
1, fc5v^JJ*«fflwvp i/vc iw^snt^ 
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So mitc&^r, v>?mq^ dink**) aft 
Sioiffloyy^io 2©«w : pe*>5a*, aftJBi 

1 o i tcttJEt^vp i/vci 

tSo 413, ^IffiWlT'MliaTATM^g 

[0 0 5 7] 0 5 ft, *»W^«b5a(tV^^A-effl 
V^n5NP/^y h 3 0 0<Dy*— h<D— ffi%7jk 
-fi><DXh& 0 NP/^yh3 0 0lt 2ftft»«J»TK /0 
l/^7>f^K3 0 1, ^ffilft^T K^7>f-;l/K 
3 0 2, TOS7-f-;UK3 0 3, ^nh^^^^ 
K3 0 4, ^S7>f- ;UK3 0 5%<Stf^y?%2 
0 2 -At, «f«»2 0 2-Bi3a»brilS. #iiff«l 
0 1-m, NP/^y h3 0 0O^^^2 0 2~A(7) 

[0 0 5 8] *5iteaff K^7>f K301H 

u^d5#j&*tt5 0 t£ox, +<8af@A i o l -e lie tor 

F>^^ftfi5:^|j:^^ 0 NP/^^ 3 0 0^ £0 

1 0 1 *>5W*£{5 U:NP^-; h 3 
0 OfrtpM-tZmiami 0 1 X-IZs :©NP7Ku^ 

ONP7F>^^t^o :w7K^t, "MM" 5 
[0 0 5 9] TOS7^-;uK3 0 3l:iiNP^7h 

3 o f ^,awsr*gs-r5^«)^^7 

ft*L<f±t«i-5iifllJBl 0 1 Tit. TOS/<7^- 
*#«££;h,rt:»£\ «S£ftfcTOS£»1-S*5jfca 
IfllOl S-e^fiK^Jka (ilS6l*IB***, IS 9$ 
fcrtSJ: SicMftaflTAl 0 lfcftfcl- S 0 
[0 0 6 0] h3/U7^-/UK3 0 4|CJ*, ±fi[Ji 

W7 p p F3^S:Ji3£-t-5fe«>^)^7^-^dSlr^nSo 
^(Dimzti&m <n-?u b^McMLX i#i Kfcj-jgLfc 

treks, «K«f*srS5«-rsfc«)fflv^n5« 

R P 2 0 0 - 1 fcMJS-rS<i^»^tlT^S 0 r-^fi 40 
7^-/UK3 0 5\a*. ^y?U2 0 2 -A, 2 
0 2-B^^i6^NP/^^.y h 3 0 0<D*9 s ry 

tt«£f5 2 0 2-B^li, ifig(D7 B n ha;|, 

[0 0 6 1 ] 06. 07, 0 9 -Hi 1 J*, #ilHf ^ 1 

o i^«B»«^Tosjcjci:fcaK«*(Dj!«fofc«) 

2 0 0- 1 cDffjiJffll/^ y Y<D7*—vy hO-ffii^L 
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[0 0 6 2] J^T, :nbr-^^^y htf>t¥jft 

T-^/MOOIt NP^y f> 3 0 OSr^fffSafE 
1101 jiSNP^s/ h^y^rtl;:ii££ftTl^5$6jte 
I«S7 KU^t TOS^*t1"Sftii4y >^ 1 0 2 

(ATMfoy v*«»nF-vp i/vc i (^wjs-rsfc 

[0 0 6 3] f^x-y/U4 00^ 555feiHf^T 
401H ?6jtHliONP7F^t'fc5o TOS4 
0 2(1, (delay) , H 9 ^ (error rate) , 

(throughput) , (payment) ^<Df- — tf 

[0 0 6 4] y^^«»J^4 0 3tt, *65fea«J»THl' 
*401tTOS40 2i£*t)SLfc, »{f fc L< te*jffll 

i-^tftS48Wga«A i o 1 izmis-tztctixoATM 

t;^5/^©VP I/VClS:*U:tOT**)S„ A 
TM-tr/l^^ftOVP I/VC I tei^f 9ft A 1 0 1 
tftfUM-^y ^tmWfrXh*) , }) I 0 2<Dffl\C 

«vp i/vc i \tttv&t><>x^zm&i>%z.bti 

[0 0 6 5] 0 7(1, Bgy^^ttSr-^SOOS: 
^LT^£ 0 B8!)^^i«T^5 0 0li, P^ii 
(SA 1 0 1 a>fcgffl«Aln]#0>y >^ 102£7)n^F^: 

0 1l:^U TOS 5 0 2, PXF 5 0 3, |£ffi;*7 * v 

^5 04^»jSf+»tbn-cv^5 o #afsaioiti, - 
^«M"esa«aipj#^»sy 1 o 2<oaffp B pR£ 

tfcfflU Zti$.X<nmm ] J >?\m'r-7/u5 o o<Dt# 

«)*<b*ffia« a i o i \zmto-rz> 0 

[0 0 6 6] BJfiaftSr o m, <ff3s-r5» 

V^lc*H£-t-5»»a{f AONPT KW*S. 

Tos 5 0 2ft »a-ra*-trxf B jt«]ji]-cfcij, s 

Ka«T-^U4 0 0 ^PlSaijg (delay) , £ f) * (e 
rror rate) , TsiV^-^y h (throughput) , (pay 
ment) ^(D^— fcf* &%*^1r o 
[0 0 6 7] =»*h 5 0 3J2, TOS 5 0 2IC*ft5i 

» (fctx.[f8) ©PII-CE!05lfci:J:ot?^W 
^^LTV>>5o t^oT, a«fiR^«ftLfct L-CtBU 
[0 0 6 8] £8*^^ 5 0 4tt, mm ] J>? 10 2 

<nmi&&£7*yfii-ztzto<D**>*x-]bZo m&m 
fsAioiKi-ett, iiiff^^i^oy 1 o 2 waft 

!i>no 2<nmm&*^*v?-t 5 gwt?, 0 8ic^ 
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V >?ytmm%\'<>ry b 7 0 0 ££{f Lft^ofcii£\ 

3) J^±(^^ofc^, Ih]^^#IJ^1-S 0 
[0 0 6 9] H9tt, *yM7-^irt)»*W;U9 

Oft *y M7 — ^<7>£y V^ff^SrffS-T^^^^x 

-^/u-c* «9 , *a««r k^9ou »iift «r k 

9 0 2lC*ft"C, TOS 9 0 3, ^7h 9 04« 
J&tttfbtlX\,^% 0 &il{f/il0 1ft ^(7)^-^9 

a»&*s*affAi o i ^Tosic#-r6^ii&&£f+^: 
[0070] Hiiff^r ku* 9 o i £igii<f jfr ku 

* 9 0 2Jt #^ONP7 Kl/^-CfcD, *ii{f^e> 
»iifSJa*[Bj^y >^jC»jSi"5 0 TOS 9 0 3 ^^ 

[0 0 7 1 ] m i o It MfiKSAiifBAx-^/i/ 1 
00 0^LTt>5 o *afiKfi*5i{fSr-^n 0 
0 0(1 *5TOS 1 0 0 2T-5Bjfeii{f«jCiiff-r-5S 

/^T*fc<9 , ^&iiff^T K^lOOl, TOS100 
2, 0 0 33&s#j£f+JtbtlTV^ 0 

fll 0 1 It *y M7-^«a*«f-^9 0 

<b> £$5ft«{f»r-KU* 10 0 1 tc*f-t-SiifSfiBS: 

i-ssttatmafltJB (oi 19 a si- 5 y >^ 1 o 2) & 
ic^-f y ^^^ftato^y m 20 ofcjBtT. ftii 

wrcommi*, mi 5 ic^-r^a^-^uMff^-* r > 

[0 0 7 2] 555feiiif K^lOOl 11, 3u5fcaft 
S^NPTKWfcSo TOS 1 0 0 2(1 f"— 

a»«si]r*fcs 0 *«afi« 100311 $6Sfcaffi^ 1 

0 1 £ ttfc T O S T^f i- 5 »£0*afttttfft 

[oo73] nut m&ffi.m&feT-yju noo 

^Ttti^o a^lSHRSr— ^/n l 0 Oli, Kg 
^^10 2(D«tt (3^ h^fti ioi) |C#L 
■C4f©«H*-caEftflM*Srajai-tS^, ot^yy^ 
•a*P^<ry h 1 2 OO^^l^T'it^tefSr 

—-ffrvh *) , = x h ^ iioii:TOsiio2^ 
a*n®IIi l o 3tf#iE»tt&ft-cv*a 0 
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[0074] **y^^©*fkSr*aiufcafflrjin o 1 

It «gy V^lfciBafc'^s/ N 7 0 0|CJ:I9, 

ft*»mifcy^^ i o o i 

l-il*fl-f 6 y V^#flii§ft/N 0 ^:y hi 2 00 K 

<tfj, f&nB&mmmi o l^bzo&mi&m&mtoi- 
Zo *tz, mmy >?ttmmto'<trv h 7 o o\zx*) y 
>?ftiBi&ik&mia£tiitmmmi o 1 y>^««g 

y M 2 0 0ICj;U fe^RSiaffi 1 0 ltc» 
LTiift-TSo -fcoiR, afc«8B4:IR£1-5::£S:@« 

70 <h LT> y y^ttil^^r 5, M 2 0 0(OHO PftO 

o^sit, *M8i-*aff ^ 1 o i-eit Hopft&w 
*u tfcafssi o i #3* bmk<D&&\t^fozxm 

[0 0 7 5] Hf-^/H 100t, h*{fcl 1 0 

i it *ft*"eo>y yno2(D3^hH >**tflBa 

*0 &'<>r>y bl 2 o o-ea*n£*ifc=»* hb<D&ftax b 
<0iWlT'fc6 o TOS 1 1 0 2 It mtLfc^X Mc 

atjs-t-aij— ifxfnK'CfcSo a*p«Hiio3it m 
^y >?<Dftm&{t&&imLitmiBm 1 o 1 #3* vm. 
ftnoifcTOSiio 2fi*h$t$>z> y >^:Rfiii£a 

h l 2 0 0eOHOP»(c»/Sr5fi-C*>S„ 
[0 0 7 6] ^IC, *J»^^rix ht-OV^TKMI-So 0 
8 It B«y ^ttfcafc'**!/ h 7 0 0«7^vy 

ho-^j^^ltv^So »»y y^^jBa*p^y h 7 
ooit Bsafssi o i ft>&sattJHffl$£>K&y > 

9, ^yM9l7-{-;UK7 0 1 t ^yhfi7-f- 
/l^K7 0 2, T V\s*W»\y<(—fr K7 0 3, HOPSc 
7 K 7 0 4 S:§tf y ^« 2 0 1 - A ^ , 98 

ffSftfiT Kuj^7^— /u K7 o 5, TOScD#:y^ — 

/1-K7 0 6, TOS7>f^K7 0 7, by ^ — 

K 7 0 8 *:*tfflr«« 2 0 1 

[0077] o ut -3&aj«-eea«Jii6i 

#o«»y >^ i o 2<Di§{fp" n ff£&aiu ^n^T-co 

^ tilt ^ 0/n> y h 7 0 0 IC J: 9 ftfiJHf A 1 0 1 idilfcl 
"t*5, »«y 1 0 260jg«tt 

56§g><£>££>, TOS©R7^f-/U K7 0 6HT^7-f- 

[0 0 7 8] rO»«y^^*Ha*P^ty h700C 
^V^T, ^>yhWJ7^-;uK7 0 1i:[t |^/^ y 

h 7 o o^h i 2ic^-ry >9ijMmto'<tri/ M 2 o 

S. **ry b&y<<—)\< K7 0 2II|i x #a^yy*|5 2 
0 1 -A^ff^g|52 0 1 -B^HWy hc^)^^ 
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[0 0 7 9] T KU*«M7-f-/uK7 0 3id(i, I 
P, OS I, I PX*<7>NP"CfflV^T KU^^agiJ^S 
#JWx* e HOPft7>f-/UK7 0 4lt CtfV^yh 

(wmoim Rp/^yhSr^nnm com 

3£-f3o »fSiifB«T K^7^-;i/ K7 0 5fctt, T 
Ku*tt»Jfc#j£LfcNPO«{iJa<&r Ku*as»a»*i 
£ 0 TO S»7-f — /u K7 0 6l£iS, CtfV^y h-Cffl 

Jt-t*S. TOS7>f^K70 7, a^h7-f-;UK7 

0 8i«ft^*ofcTos tmt'&<DV J/* a* hlt^ 

[0 0 8 0] Hl2tt, y ^^JR«6ii*P^^3/ M20 

mt/tiiff^i o i tfmwj^jrvtmmta^try h7o 
o-ea*pi-5aiftia«^iifs« 1 o 1 fca*n-f-5»& 

»«y ^^tt»a*n/^5/ h 7 o otcj:^ y 
I(7)«^»$Hf:Ilfi 1 0 1 #RgHif§^ 1 0 1 

aftini o ifca*-t-5»-&^fflv^e>n5/^y bx-& 

[0 0 8 1 ] sLtfV^y h 1 2 0'0©7-f-^FU R 

7>f-;VKl201, y ^^S:«giJi-Sfc«)0|8a{tS 
T KVX7^-/UK1 2 0 2&tf;fiI{f^T K^7>f 
-/UK1 2 0 3, TOS»7^-;UK1 2 0 4, TOS 
7 >r — Kl 2 05, -n^yy 4 —>v K 1 2 0 6 £p 
«P«ffl2 0 1 -BA»feja5 0 

[0 0 8 2] #a^y^»2 0 1 »£y 
<ia*n^^ y h 7 0 0 (D^a^ s> ^§15 2 0 1 - At Ir] — 

[0 0 8 3] y >^*7-<-yuKl 2 0 lfctt, efc* 

h*-e©-ig(Z) y >*mkitm<o=-> b y 

6 0 3§iI{f^T Kl/X7^;uKl 2 0 2Rt/*afg^ 
7K^7^/PK1 2 0 3 ICf*. SSt^Hf^l 0 

1 cor Ku*rts#a>*k «ft>w»f?»ftiiinjt^y >^ 1 o 

[0 0 8 4] TOSt7>f-;UKl 2 0 41^(1, ?&aW 

«r kux7^-/uki 2 o 2Rximmmmr k^7 
^^Ki 2 0 3-e*gjfc£*usy i o 2tWfe 

of:TOS(7)$^fWo TOS7^-;PK120 

5, h^-f-yuKi 2 o 6(i. mm ^tt«a*n 

[0 0 8 5] J^T, ±^LfcNP^fflV>-CNP^ 0 ^y h 
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3 o ofcigfrrsfcfc^u— &tf#i§ftm o 1 

/u-T-^SrHl 3~Hjl 8l:^t7o-ft- 
[ 0 0 8 6 ] H] 1 3 gll^/^fyi 3 00W7 

oofi, NPtffl^tNP^y h 3 o ozmm-tztL 

[0 0 8 7] NP^yN 3 0 0S:Sftt5S*^ti: 
/0 (^T5'7 P 13 0 1) , ^UlllOlt 

il, ifc1\ SJflP^y b%ft%l 4 5t^J:»9, 5E5feaff 
R7K^, TOS^O-tf&Srg-frNPy^s/ H 3 0 0 
(B5#I) Sr5feiBjM-5 Uf5//1 3 0 2) 0 #cfc, 
S&SRIfli 4 8 tcj: <9 . ^CONP^^h300^ 
5fciIff^T F>^301 d^gBIRr- ^/V4 0 0 £ 

l-c, aMt-t^twsgawJBo* o y >*m»\*4 

0 3£&£t-6 Ur^l 3 0 3) 0 

[0 0 8 8 ] y >*mi\ I F4 0 3 36Sft36-e#iltf, $J«P 
'<^5> h«fT»l 4 5 tt, BMfc^Lfc:/* Fn;^^ 

^H^4 0 3^L*CSfft6 Ufy7l3 0 

4) 0 NP^5/F3ooMi, ^!l*/^fyi 

3 0 0fi^T1-^ Ury/l 3 0 5) 0 
[0 0 8 9] D 1 4 ii, affp^ff&ft/l--^ 1 4 0 0 

1 4 o o(i, #i(tai o i is-3tjn«"cn»y y?<D 
a« p p n i^ftai u *ft*s**t«tta«»^aiai"t-5 * 

[0 0 9 0] ttH^tfltti^XII J: U -*#IB^a*« t > 
<?0 #afSSl 0 lttSR/^— ^>-l 4 0 0£&fbL (^r 

^uoi) , mm&wtkitiUi 4 lfcTmp&HWJH 

<fc<)JK*L-CSfclJ*«y v^oilJPMIk R 

ncftiH-a 4 0 3). 3^m,a 

«n B n«<a*tttHfi«\ y^tmmi 4 2^j: 5, 

o»It*aBft{:E9ot«x.tf8 7y^^7^^ft 

ovarii, mmm<D¥-m&. **«t* Mcm^t-m* 

40 [0 0 9 1 ] KftttUA 14 3T' 

fcJt«-*"5 Ur^^l 4 0 4) 0 
[0 0 9 2] ttffiLfca;* b kZtiUm<V=ix btfmti 

um^y b^ftui 4 5«, mm ] j>? 

tt«ato^4ry h 7 0 0<D^y^»fcBf3t<oflMll«r, if 
«»fcttia«»T K^^Sr»*iiA/««, Ml-, SEYk 
LfcTos*t»k8©3^ hoiT^Mrti: 
«t f?»ffiy ^^*«a*p^^y h 7 oomu« 
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aSff**"* Uf^/l 4 0 6) o 

[0093] &fc, ±ea*PLfe»aa«sa^w»» 

9 > ^ tt*Bii*P^> yM 2 0 0l:J;B ^tt# 
ft, iiftiJSHftSx-y^ l 1 0 0 lc J; 9 , fcffl Lfc a 
110 1) ^«tt5TOS^e>giifflSJ^5>{BTHOPJfe^ 

a{fi^£T*afc^£oa>^5a*n«Sffli i o 3£&£ 

1 0 3&y ^^tt*6ii*D^y M 2 0 0^7^2 
0 1 -A^HOP»7^^Kl:|^a 
[0 0 9 4] Ml-, ff#£&2 0 1 -BlCd, KftdSfco 

6yv^f$sij, g£^y y^^il^^s/ h 7 0 0 km 
i:<tos(^s, tos&i;^ h^##ix^r ^ tci 

0!)^«iij3i^yH2OOttl*U;8 
7^1 40 8) , Ry M 200 

£> *J»^y MSffWl 45ICJ;^ ±!B«SEy V* 

[0 0 9 5] royy^^ii^5/M 20 0(Dg 
ft naff jh i o o -ctt, ^-^/ujs^ajFu i 4 6 

-;//uo£JE£r&S£tTV^ Uf^i 4 10), 

aifo p p«i£m/i— i 4 o o%mj-fz> (*v-y 

-f 1 4 1 2) 0 fc*3, ilBx-^/wSESr^^ftWtoa*- ^ 
[0 0 9 6] CtU^LT, ±^Lfcn^hit^ (^r 

* m^i:^^*, »ay>^«Jia*p^5/ h 70 

0^5/^»^figf3eo««Sr, Waffle Baffin 

6»*a«/»fciSm L Uf^l 4 11), 
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^3E*r/u-^vi 5 OOtt, ])>?=*xb<Dmkfthv 
fc^lc, i i 4 iOTlfciff fpSitti/u-f y l 4 o 
o, ill ei^tpgyy^ttii^y hgffA— 
fvi6oo, mi h§ 

ff/U-^V 1 7 0 0, Hi 8\C7jk-fm& l J >?M.$l*4 
•vexpire/W-^V 1 8 0 0 T'^ft-^tlffl V* > 
il^X-^/U4 0 0, BSy^fWlT-^soo, 
M7-^«^f»«x-^/U9 0 0, §iISSSS*a 
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asisiLT h^gfa^^iLiffs^a^p-r^fc^ 
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tko*fc«^y^^«ifflto«««ra*p+6t*t, ff 
*-c*y ^^ttttafttt«oatt«Htr±C9^^(c« 
a 5 k tfcfc^, m^wmxmk-tzm 
m^n<D^mmm^mt\^t>^x^(om^mmt 

Srafcrf £ »-&tc Jt^TT O s /u— x ^ y ?R](nM'$i'< 
try h*±m\m&X% k t klc, &MW*<ry V%L<n 

i&mk±mmm'<*y b<nmtomm<ommk<Dftm#)ti: 

ft ^ s * y v 7 - * vzm <o m it ias i: fc sn 4 m 
KaRtBrtB^LTaAttft^-^afflrtrna-ctat 
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